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(SDlntCI. 1 

HOIS 3/18 

H01L 21/205 

//H0 1L 21/285 




(2) 

1 

Jgfi&fiSli, BBBfi&/V-ttfc*BUTV--1f)fc<D 

BB/*-®»B*±l«Bfc»B1"*BBBB»fc#J6 
PBfeitf MEA- «^Hii8ara a$<hcD&M--f *lft 
B±T*3a*B*Bttfc»*fc'*-*BftU *OttB 

fti& o flj-r c t ft #® tr v-v ®8sm 

[BBB2] BEftAtt. 4>fe< fcfc«BBB£B*J* 

*ri6-r*fc*©B'pas&3rr*fB2ov7:^^ bew 

£ £BJrr*fc«>0«* ± 0^:^ C t ft®® 
[B*B3] ttEBA», *fc<fcMWE/t--0*B 
H3e-r5fc*©B«l±D3S:SCtft»atT<&B*«l ^ 

[0 0 0 1] 

[*B±©«ffl»»] *BWtt. mzyt 
B2ffBBB±Jfl. -IfBfiffl, W 

u-mrcug, !f»B»at*fcB^6n* 

[0 0 0 2] 

-r«**fr u-if fts e fc«iB*»ff HfBt-r* -^ic 

£0, X^^KBft. B2»BB*S^ttB#V 

*7r-f;t7>y««VJfc«BBS/XxAfc*»tS«B 
EB©B**«^ttfiaBBoBBfls, l^-lflPlB* 
S>ittU-^fft*B©*B&*Bfcft 

[0 0 0 3] b^U !f©3>BB*»ff»te 
tt, UBBB^-tOB^JtBKOfcftfcBBSftTL* 

[0 0 04] (D »«Xh^:^£J£tf*£fcfcJ:-3 
T*B0*««*B****. 

[0 0 0 5] © h 7-f r/Bfcfi*fc#fiW«fe0 

£tf 0 < 1"S c £ \Z& oTBB0#**«fc>* 

[0 0 0 6] ® .BBjB»KBB#ttXB«*B».«. 



4MW5-2 5 1.8 2 4 

[0 0 0 7] (D BBjEBC rt«©*»«BBfc»b 

BBfc£CTV>*MMMfc* 
N&U BB**#B«Btr«. 

[0008] ;in&0#S0^<^*»*£fr**E 

[0 0 0 9] EO+^fcS&SttBC-S-fe, -E3fcffi 
ft® (BB) fcBBftS^ttXy^vyei-pTBrit 
U *©B±fcr<»<)tt#»JRB (KBKBi:*-*) 
rtBOWBWtBBBTKBStlT 
BflW»BfcB*t-*B©BJiT03iaMfcJ:*B** 
BfcA/£fc.V»fc»* »»3MBBoa^B^fcJ*LTRi 

[0 0 10] 

[BBjWWfcbi^t-rftBBl SSWc&g ft 

BB**BB©»**B±T*fc». Httfctt 
BBJBJSMKBfljStBfcfTS. fcUfcJ&WBtBJfrJ"*" 
Bfc, #Hij*MB£BB3U*fcft, fttcfflftLT? 

K^<, »3»«9XA«BlcJt^TB+'-BWBlcBA 
fc/t-#BTBfi«M££fr3 
tfcBtf<*Atf4 0 0 Mmi*«tB^&*A>F"J>y 
W54hT* 0,58 K*0B<fVtHM 0 «f 0— fcB 
B ft »j8H:fc «ft ^ t* > . I*** fcBBtfBB K © 0 & tr C 
fcttflFSti&K *UT^oBB»flEXSttaB ■■ 

[0 0 11] ;t-liBBft«J*"ra*ffilcJ:oTpSG' 
a A sS«*ffl^fc*»#V-1ffcBfiS»faff 
ftJEJlTlC^-T. HI 0 (a) fc^t\k3K v 7t-©MB 
ft30»-r*fe»©B*»Blx&*^-9 0 lfc/t-2 
ftB4B*±fc**«fcBXU *©±«CH1 0 (b) 
(CtkTJ: 5 tc/s-B J: D n«£*-r*-v*# 9 

0 2 ftg^. 9 0 l 9 0 2 en#>&» 

j:3K:Bjrr*. CflDttB«)S*. KfiBBBrtfcTX 
jrl 0 2C0^P^ftT GKBBB) ICUTB*, AuG 
e/Nili (J*SB) BB4 0ft*ffiB»CJ:?)BB 
r*. "7X^ 9 0 2 • *;V^-9 0 lftmOiilLTM^ 
ft^KU, kTftEBUT»tf*;^-9 0 1^ 

40 »A-^X^9 0 2ftB3£^ ' AuZnSBli42$ 
^ft^>. s -toBTT/x-ftBiWi • *;^-9 0 1 
*6BDfflU BfflaiPTl 0^K4 5 O'ClZin^'r 
5. HrX*^^-9 0 l±£/1-2£jS£B#±fcfc5 
J:5lwB^T^X^ 9 0 2fiB)6U StlfctyM 
T, Mo/Auaffi«4 4 WSiSttS. Wt?*^ 

y-9o i rtoA-o±TftEeu?c«, a i s@ms 

4 6ft^^Hif*r6 s ^©BICUT, y<-©WfflB3E« 
&010&B ■ BBfcBBftBdH"*. 
[0 0 12] CO*5'KA-«BT©Bfi»Jett#«t 
50 B«T*-Sfc«), BBBlcBJB«fiftffo&»tti*** 
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3 

[0013] 

££fc<S#gJ K±©IMB 

[0014] 

n*xfc#r*BML *fflfc/*-£»JUc#A-B* 
T * xg fc, 6 /t- £3$ 0 mtXWJ£»lz 

[0015] 

re. 

[oo 1 6] -saswi, 

(f¥Jfflfc£SB£) , JP£ 1 0 0 MmlC7^tf >yf * 

it*lSltCitlBl/T«4 0 0 Mm • g£ 1 2mm0/\-2 
fc»HU W-lf«a«ftH <£B) #±K:ft*J:5K: 
»BfcIBH*fcV>Tit'<, *»&JRfitf§JGRfii& (MOC 
Wm iCtoTiSSitA lo>sGao-sAsi3 OAfc 

*tfs oB**n*nM»B*J:r«wiBinco. 2/im 

JEKSTS. ^fcA-OilSBKA 1 j Ob RWRitB 3 
2, {gSSWKA 1 iOs/S i/A I2O3/S i/A 1* 

[0 0 1 7] JLCD^T, 01 iC^fcfc^lC, fH^Affi 

H»Tx*9ifc. /t-2©HB«arr**si 2. 

2mmXg [4 10/im (PWlram^) - 1 0 0 0 
urn (*B1 0. 2mm) ) OP^^Tf **JB»TX* 
9 3 ^ttaiS-to-a: • <RB£U TX? 9 3C0^(cA-2 

4B3 8 0 Mm -g£ 1 OmmWJBSrBttifc&BSVXi' 
9 2 1-93 fciMfr&fcli'tTBS. £X 9 

5 • h9 6 • 77xt-9 7fcit?T3P©yX^ 

[0 0 18] 7X^9 ltfTlCfc^SlCTX^-fey F 
fc^S^-ftKB*, SSAuGe/ 



(3) &H¥5-2 5 1 8 24 

TfcJZCbTiitf^i^-rtfcB*. iffiiiAuZ 

n 4 2 ft*ffi«»-rs. *fl)«TTXir-fey hrt/X- 
ftJBUfllWFJCAn, 1 0flflJ4 5 0 , CICllD»r«. £6 
iCTX^iry F&VX? 9 la^CfrSckifcfi** S 
Ii8Mo/Au4 4$S2fft5. TX^tyhO 
±T££KLT. S®m®A 1 4.6£RSSMrr*. 

[0 0 19] t*X 9 5 -^?F9 6 ■ 7-;->t-9 7£ 
*H,TYX#9 2£ftU #/t-2**DU»-r. 
?-;^»«U ? y ^fc&BBfln^fcSJ: 5 iCX-r 

[0 0 2 0] JkiSVX^ 9 1 - 9 2 - 9 3teXx>l/X 
B. ffSttl 0 0 Mintlf;. 77^ 9 1-9 3tt— J. 

*S. 7X^9 1 • 9 3ttE*Tfc<*5?JkaTHJElx 
X^9 3»Ci¥AL/T'b*ir». 

a? [0021] *&i&mx\t* E»R^j«at«s^ar 

[0 0 2 2] **16«IC*^T, 3ft^7X^(Z)fi:K 
/t-CDJtliftHE 1 0 jim±"5 /imO 

[0 0 2 3] H3«, *SI»#l»CJ:-3T, fEBStlfc* 
^©(POTHT**. piGaAsMl 
0±fcnffi*St:/Dy#GaAsBl 2SJfcftU Xy 
?>yiCj:t>Ta&tRl oic*r*v»ft»flfr5. 
±fcpSAlD-4sGao.66ASB1^9y HH 1 4, T> 
F-7A h-isGao-ssAsSftfll 6, n^A 1o-<6 
Ga 0 . 55 As$2^77 FBI 8, nlGaAs^f; 
^B2 0SLPESJCJ:oTJSfil/fc. 

[0 0 2 4] £©W#l/-« lfttK*7 8 0 nmT«B 
40 U K€m»i7 0mA, ft*3tffl*tt»3 2 OmWT 

[0 0 2 5] -£»J2 
*««2"Ctt, 8*6 7 0ninTSfit5InGaAl 
p^^n- FXU 7U— SfOJUfiiC+JEWtafflUfc. 

[0 0 2 6] nSGaAsSfil 1 0fc«SEf«*»» 
U"-1ffiBf«iS&^JSb. ^XA$B$ 1 0 0 um\zv 
ytr>ytfc«. «4 0 0MmO/t-ttlcBBt, /t- 
CD«SB^TiC^*«t'5icM^ *ll:in 0 .i (Ga 
mAIh) o-sPil 3 0£MOCVDftfc«fcDJBJS 
5(? tco 
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(4) 



5-2 5 1 8 2 4 



[0 0 2 7] £C7)/t-£VX£ 19 1-19 2fcJfAf 
6. ^4 (a) 19 1-1 92fc;V-S#AL 

fcrtffl<DKH^»^4<t5lcl/fc<k1ffH*K9IH, 1^4 

(b) 1 9 l^AfiSI (#l6&t(rffi> 

1 9 2 fc 1 9 1 fcHWBiiT**. CCDi^lCT 

1 9 1 • i 9 2»/t-# Aflo^nffiJJcJt^Tja:^* 

»*&»Ht3a:oT*0, uCD^^X^ 19 1-19 
2©fflfflaTA-.£H5£1"SC:t*t7#«. VX^19 
1-19 2te£-££'bJP2tel 0 0 /im, 

BnattftS12. 2mm ■ ^4 1 0 (MJSlmm 
^) -«6 0 0 Mm -Cfe^c 1 9 1 

[0 0 2 8] K±OJ;5lCl>T/*-ft-fey hU£TX# 
-fey hSX/^y^KBrtlwjSfiffl^TCfeSJ:^^* 

^ISlCAu Z n^ffil 4 1 £X/V;/^-?]f&J6£L, 
T^^t-; h£JE<SLT*ffit;:AuGe/N ifgU 

o^i o^jrj&sts. stp^xjuryh**/^** 20 

LTIII:A 1 Ml 4 6 SX/V^^TSSTS. fc* 
ftA/Ty ^t^^T^-^y MiTBSfcl/fc. 

[0 0 2 9] &>±<D&-?W£y HDIM 1 

[0 0 3 0] A-S*ffi}&sai5J:5tM^ MtfHfcS 30 
i 0 2 £fcTO±IBil 3 2, ««ffifcS i O2/T i O*/ 
S i 0*/T i Ch/S i 0 2 ^RW^K1 3 4***1* 

£0 

[0 0 3 1] ^^MtU-lfrtaRtDBrffiHSHSt^r. 
•rlGaAsMl 1 0 tMOC VDftK«toT, nl 

1 no. 6 A 1d. 8 P^77 FBI 1 2, 7>F-:/I n 
o-sGao-sPSftfll 14. p£N nc- 6 Alo-5P^5 
7H1116, plGaAs^t^/H18«t 

5, «V>T**B±#fcS iaN4Rl 2 0&CVDST 40 
»J*U H2 0 0 umO^h^-f ^ttlC»4f 
[0 0 3 2] ft* 6 7 0nmT8SU 

[0 0 3 3] -3IKM3- 

mum 3 i n p v^fissftw-if jc*ssw 

t^T. nSLnPSfi2 10±l:nl!InP*7-;HB 

2 12, 7>F— y I no-84Gao.1eAso-8BPo.6TS 
ttJ§214„ pi! I HJB2 1 6£MOCVD 



SU SSlCMOCVDjSlCioTPffll nPJB2 1 
8, nSI nPJS 2 2 0TXb^:/JSBfc8l»&A,£ 

B*±tf*fiffl±HB»tt I n P@2 3 0 &MOCVD 
SfcJ:t)T*«t5. ttViTW*HCAliOi«WR2 
3 2, SMSffifcA l*Os/S i/Al*0 3 £Stil2 3 4 



[0 0 3 4] a««ri&irfflVifc*ft2 9 0 SB7l:i 
T. Z10i&*tt; «IBffl"7A^2 9-1 -gW8^X£2 
9 2 - /t-Xftffl^*.* 2 9 3 &E«Lfcfc<DT?»*. 
/<-3d»fl^X* 2 9 3H A-<D-:£^tc#&T3 

s. H7ir«-r«fc-5Jcl&*2 9 os;i-AOP3&JJifc:a: 

[0 0 3 5] ^<D»A2 9 0SJt^ai#»rtttiEftW^ 
TCft5J:5l:fi#, )fifiBi:AuZnSS2 4 l£Si 
IrU fi* 2 9 0 &E6l/TlIt A u G e /N i W 

2 4 3 ft«*T*. ^O^fe* 2 9 0 rt4 5 01C 1 0 

[0 0 3 6] K±<0«i&A2 9 OC07^2 9 5 S^l/T 

[0 0 3 7] ^ydr-^^ysft^fc*? 
fcftfil. 5 lumT^SLfco fiMBStt 

[0 0 3 8] -H»J4 

4 ti I n G a A s g*T#F l/-1f fc*S«*tt 

SSltft9XA3 0 1 £JP£ 10 0 umll7'; tf>^ 
U «3 0 0|tmpyt-3 0 2K*«-r*..A-3 0 2 

aAs!3 3 0£»J*1"*. 

[0.0 3 9] RMRtUT«> 1WHICS 1iN«K3 3 
2, ftMffiKS iaNi/S i/S iaNd/S i/S 3s 
N4«3 3 4£CVDftT»J«Ufc. 

[0 0 4 0] UfAii. (a) fc^"r®tt&«?& 
^3 9 0$/8V>TfTofc. cnii/'C-oaffijESSBi 
SA 3 9 4 , ;t-*J:tf»a 3 9 4 0M*S 6? 
JB3 9 1 - aBft3 9 2 t, M£K3 9 5£0fc*. IKA. 

3 9 1 4WCgGn a a 3 9 4 fc /t- 3 0 2 S^LBtBftfttf 

T0ic^-risi*irxsice#; «a3 9 2ssowt 

T» S«tl#tt«3 9 5 fejf UftB-TM 3 9 4 fc/t- 
3 0 2BOIBIH^&<&*J:5K*0*I , W'*. W«Sr3 9 
4»SH8 (b) fc«r±5ftKB**tT*D, 

*f^^/jN$ v> jBBB T«B©+Jfe« ch^Sfe-r^ HiilcJ; 
0. »Hfl!)*lc*S*ailt«t*l»btt^J:dfcftor 
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7 

US. *fc«iii3 9 4.0«HBttH8 (c) lw^1\fc3tC 
Sffi3 9 1 k«HT*«#*W6nT*0. 0 2 

3 9 4 3 9 1 t*CSViOtt 

fi*fr&5cfc5tCft:>T^*. 

[0 0 4 1] J&A3 9 Oi-JfAUfe^ET, /V-CQffcg 
jSfcAuZnttS3 4 1&*«U f&^££gl/Tg@ 
fCAuGe/NiSi3 4 3S»«t5. ftAZTfcJt- 
£4 5 01C 1 0#ISfflJl1'S- *fl)*ft^y^lC»tlL 

[0 0 4 2] **JB«flt«Ufc«S»J***"Ctt. 

»«K>**S». Sfl3 9 4«)S!«A'Cta«Bt 
OgL (H8 (b) ) Cj6i;TKffiE«Cft*«. 
MWT-\1L= 1 0 AinTTrfc^CDT, &;X~CDffi*8K: 1 0 

[0 0 4 3] *-?ISfSiH£BI9K^T. nlGaAsl 
S3 1 Oi:niAlo-BGao-5As^77Kl3 12 t 

i-.As^7^FB3 14, 1 0 0AO7>K-> r 
I ni.!Gab.«Aslif}tFSft]B3 1 6, ESJtx 
tffe*fcO-»0. 5^tftt5pIAliGai-iAs^ 
7y FH 3 1 8, .pIA lo s G ao-s As $7y 
20, p iG a A s y 3 2 2 €MB ESI: 

p$J£?y H13 2 0," pS**y:/B3 
22M3 tf m0^1l-B«tft5J:5l:x-;f>yU 
pS**y7!3 2 2<D&mEift&S iaN*l3 2 4T 
mo. C^T3lft?#FSttH3 1 6l:ffl^&I nGa 
Astt-«fctta6Rfc»?«&ba:V^ CCO^ffi^JcD 

T-fctt<Dft^«ftj**£*t* z ttmm?s>&. 

[0 0 4 4] C©*»#V— !ftt« JBfrSStfO. 9 8 

lltl^. Sfc 1 nGaAsl3 1 6<Z>8flJfcfeJ:tf 
Rfli&«ft;$1i:^JltCJ:D, **0. 9-1. lam 

[0 0 4 5] »*aj*tl/TH' 12 0mV#»6ft 

fee 

[0 0 4 6] ft*, fc«m~4l::ffl^*»*a>#»£ 
LT»4. »«IKft»T.#WT?, «i*d»KSBtftfc 

7^5:i£Aft£0&JR*ffk Si, GaAs, I 



5) &&W5-2 5 1 8 24 

8 

nP&fO*S#, A IN, BN, *-#>ft£©Bfl| 
[0 0 4 7] 

[569I0S&*] *»«fl!>*»»W— tfOffifcfrfefc. * 
70 [0 0 4 8] «oT*m ##lC«nfc1*ttfc*T 

[si] si ®*js«K:j;s¥*#i'-if (ow&m<ott 

[0 2] »i©*)BW{r«tS¥*ffWif/^o««S 
[0 3] »l©*JS«fcffl^&#*#V---tf©BrffiH"C 

^ [0 4] »2©*JS«C«t&*^^-1f©S?Sfe©K 
9!0-C&£. 

[0 5] »2©*JB«tCffl^fc**#t'— Sf©rrffiHT 
[0 6] »8©jdl#IfcJBW&*J»*V— »f©*r®HT 
[0 7] S3 0*««»CJ:**^l/--1f©«jtJ*©tt 
[0 8] *4<D*JS«fc±S*W^l>-;1f«)«Jfttt©«ll 
JO [0 9] S4O^JSI?!l(wJiVi^»frU"-if©»r®0 , r 
[010] ?^«irJ:S¥»*V'-1foHi6i*oiaWH- 

[flF^OK^] 

2 |*rt8jj»*/t- 

3 0 A • 3 0 B ®B 

3 2, 3 4 EtfR 

4 0-42-44-46 m® 
9 1-92 WilSffiTX^ 

40 9 3 



[03] 



[05] 



[06] 



( 



(7) 



&KW5-2 518 24 



[08] 



[010] 



392 



8 9 1 



39 5 



384 4 A 



302 I 




C 3 9 1 

B 
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